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HOW FUNGI DESTROY OR SERVE IN VARIOUS WAYS 
ACCORDING TO FORMS AND NUMEROUS CONDITIONS 





EDITOR'S NOTE:- This popular discussion of 
fungi should prove valuable to readers engaged 
in technical activities in several fields. 


By W. H. Tisdale, Director, 

Pest Control Research Laboratory, 

E. I. du Pont de Nemours & Co., Inc., 
Wilmington, Delaware. 


Molds are commonly occurring pests especially during warm and humid weather. 
Cakes and pies may grow whiskers. Blue, green, yellow and black molds are seen 
on your bread, jams, fruit, vegetables and other foods. Molded shoes, cloth, 
awnings, and other items are familiar. The leaves and tender stems of roses 
and other garden and field plants curl with mildew. What is the cause? Mold 
and Mildew are the common names used for these troubles long before the real 
Causes were known. The cause in each case is a siiall plant technically known 


as a fungus. Collectively these small, or often microscopic plants, are called 
fungi. The common molds and mildews represent comparatively few of the thou- 
sands of species of fungi. 


The fungi have no chlorophyll or green coloring matter, the material that en- 
ables the higher plants to manufacture starch in the presence of light. They 
can live in the light or dark. They depend either on living or dead plant and 
animal matter for food. Most fungi are filamentous or thread like, although 
some of them, including the yeasts, are almost as simple as their close rela- 
tives the bacteria, which are single cells that multiply by simple division. 
The fungi reproduce chiefly by millions of small spores, or seeds, which are 
Spread by wind, animals and man, and in many other ways. 


An Age-Old Problem 





Man has been pestered by the ravages of fungi since the beginning of civiliza- 
tion. The commonly known molds and mildews cause only a part of the tremendous 
damage resulting from fungi. Diseases caused to plants, animals, and humans 
and the destruction of the products of plants and animals used by man result 

in enormous losses. 


Some of the fungi are poisonous and if eaten may result in sickness or even 
death. Some of them have medicinal value. Many fungi are valuable for food 
and others are used extensively for preparing foods, drinks, and for other 
useful purposes as will be described later. 


Continued on next page 








The fungus diseases of plants are much more numerous than are the fungus dis- 
eases of animals and man. Bacteria, a still simpler form of plant life, play 
a major part in the diseases of animals. The losses caused by fungi to the 
agricultural industry alone in the United States is estimated to be one billion 
dollars annually. The annual losses caused to trees and the products of the 
forest runs into hundreds of millions of dollars. The damage to other items, 
and the suffering due to fungus diseases and poisoning of humans is very in- 
portant. The so-called molds and mildews cause only a minor part of this. 
Fungus diseases known by other common or descriptive names are responsible for 
a large part of it. Such names are more familiar to the farmer, the gardener, 
the lumberman and the technical man. No part of a plant is free from attacks 
of fungi, including all stages from the germinating seed to harvested products. 
Rusts, smuts, wilts, blights, galls, cankers, rots, scabs, leaf spots, fruit 
spots, blotches, root rots, anthracnose and many other common names are known. 
The fungi causing these diseases have Latin names which are not easy to remem- 
ber except by the technical expert. The fungi commonly known as molds are 
known to the expert or mycologist under such names as Penicillium, Aspergillus, 


and Mucor, 





Fungi, like other living things, depend to a considerable extent on weather 

and other environmental conditions for their development and destructive action. 
This accounts for the fact that the fungus diseases of plants and other types 

of damage caused by fungi are often attributed to the weather or other provi- 


dential acts. 


Fungus Disease Caused Irish Famine 





The Irish famine of 1845 and 1846 was caused largely by a fungus disease com- 
monly known as late blight, which destroyed the potato crop of Ireland. Favor- 
able climatic conditions and lack of adequate control measures enabled the 
disease to do its worst. This same fungus, known to the mycologist as 
Phytophthora infestans, attacks the potato crop in this country but we have 
learned to hold it in check through the selection of resistant varieties and 
the use of chemical sprays and dusts. 





Rusts of wheat and other grains cause enormous losses to our grain crops. 
Black stem rust of wheat is one of the worst offenders. The fungus causing 
black steam rust lives a part of its life on the common barberry plant and the 
remainder on the wheat plant. Large sums of money are being spent in the 
eradication of the barberry and the breeding of varieties of grain that resist 
the attacks of the rust fungi. 


Our white pine industry is being threatened by another rust fungus introduced 
from Europe, which alternately attacks white pines and gooseberry and black 
currant bushes. An active program of eradication of the gooseberries and black 
currants near white pine forests offers a solution of this problem. 


Other destructive fungi from foreign lands are the chestnut blight fungus that 
Over a period of years has practically destroyed our valuable chestnut forests, 
and the more recently introduced Dutch elm disease fungus, which now threatens 
our elms. We had no effective means of fighting the chestnut blight and none 
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could be found immediately. Resistant varieties of chestnut are now under de- 
velopment. The spread of the Dutch elm disease is being held in check ty 

quarantine, inspection, and destruction of all trees found to be infected. We 
hope that it may eventually be eradicated. These introduced pests and others 
are only a few of the many destructive diseases of our shade and forest trees. 












Many fungi are carried on the seeds of plants and others live in the soil. 
They attack the seedlings and the roots of growing plants. The smuts of wheat 
and other small grains are caused by seed borne fungi. These smuts cause 
enormous losses to our grain crops. They can be controlled by seed treatment. 
Cotton, beans, peas, melons, flax and other crops are subject to wilts and 

root rots of one kind or another caused by fungi that live in the soil. The 
plants wilt and finally die in spite of the presence of ample food and water 

in the soil. Our flax industry in this country was gradually pushed westward 
until it could go no further due to wilt infested soil. Once the soil is 
infested it remains so for many years and profitable crops of plants subject 

to the wilt disease cannot be grown. The breeding of plants that resist attacks 
of the wilt and other soil inhabiting fungi that attack the roots, is making 

it possible to again grow crops profitably in some of these infested soils. 

The fungus root rot that causes enormous losses of cotton and other crops in 

the southwest has not been brought under control effectively. 


























Scabby potatoes, rotten sweet potatoes, dry rots of narcissus, tulip and other 
bulbs and corms and the destructive Panama disease of bananas are unpleasant 
reminders of the ravages of soil inhabiting fungi. 


Attack All Kinds of Plants 





Practically all kinds of plants are subject to one or more fungus diseases. 

The leaves, flowers and fruit develop spots, blemishes, wilts and may even shed 
off or die. Cankers and galls form on the stems, trunks, and roots. There are 
many other ways in which these diseases affect the plants. The grower must 
constantly fight these ravages through good culture selection, breeding, and 
chemical treatment to prevent heavy crop losses. The situation becomes more 
difficult due to the fact that new forms of parasitic fungi are known to be 
developing through mutation and hybridization. Some of these new forms or 
strains attack previously resistant plants and render previous research accom- 
plishments ineffective. 


Fungi do not confine their activity to living plants. There are many more of 
them capable of living on plant products than there are of those that thrive 

on living plants. Some of them live both on living plants and on the harvested 
products and dead plant matter. Raw plant products after harvest suffer tre- 
mendous losses during storage and transit. The losses run especially high on 
fruits, vegetables and sweet potatoes. Foods prepared from plant products, 

such as bread, cakes, pies, jams, and many others, are subject to molds and 
mildews. The losses of these products are large in spite of the modern means 

of control, including sanitation, refrigeration, heat, and the use of chemicals, 
and electrical appliances such as ray treatments and high frequency currents. 
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Products from fiber crops and forest trees are subject to stains, molds, and 
decay. Awnings, ropes, fire hose jackets, and other cellulose fabrics, pulp 
and paper products, cellulose wallboards, poles, lumber, and other wood products 
are subject to stains and decay. The damage to wooden buildings and other wood 
products caused by fungi is probably much greater than that caused by termites 
which are credited with extreme damage. Enormous expenditures in time and 
chemicals are involved in the treatment of these products for protection. 

Still the losses are very heavy. 











Cause Diseases of Man and Animals 








Some important diseases of man and animals are caused by fungi, although they 
are by no means as destructive as their close relatives, the bacteria, in this 
respect however. Fungus diseases of the human body are often called mycoses. 
The lungs, throat, ear, skin and hair are the parts of the body commonly in- 
vaded. Skin diseases, such as athlete's foot, ring worms, and yeast infections 
are common. Yeast infections of the brain are known to occur. Thrush, lumpy 
jaw and "Madura" foot are among the other diseases caused by fungi. Recently 
certain types of alergic conditions and skin infections of humans have been 
found to be caused by fungi that cause plant diseases. 






















Domestic animals are subject to certain skin, mouth, throat and lung infections. 
Domestic birds are especially susceptible to lung attacks. Fish are subject 
to fungus diseases. Serious epidemics have occurred among salmon. 


Fungi also attack insects. Silkworms and honey bees suffer heavy losses due 

to such diseases. Certain destructive insects also are subject to fungus at- 
tack. House flies, beetle grubs, and scale insects of citrus trees are some 

of the harmful insects parasitized under certain conditions by fungi. Fungi 

attacking the scale insects are known as "Friendly fungi" because they assist 
man in the control of these destructive scale insects. 


Animal products, including hides, leather, hair, dried meats and animal glues 
may be damaged by fungus growths. 


The damage caused by fungi is not confined to injuries caused to living plants 
and animals and the destruction of plant and animal products. Several species 
are toxic or poisonous to animal life if eaten. Ergot, a fungus that grows on 
rye and other small grains is poisonous. It is used for certain medicinal 
purposes due to its peculiar toxic action. A number of species of mushrooms, 
some of them closely resembling the edible forms are known to be poisonous. 

If eaten some cause degeneration of the nerve and gland tissues. Others cause 
gastric disturbances, paralysis, and blood degeneration. Fatal results may 
follow the eating of poisonous mushrooms. If you are going to collect and eat 
- sila you should be able to distinguish the edible from the poisonous 
orms, 


Some Useful Forms of Fungi 





All fungi are by no means to be classed as pests. We have discussed the de- 
8tructive and poisonous forms - now let's consider the beneficial forms. The 
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extremes of good and bad are found within a group of closely related forms, 
the mushrooms. This has led many unsuspecting mushroom fanciers to collect 
and eat the poisonous mushrooms, thinking they were the edible forms. The 

safest plan is to eat the cultivated forms. 


Fungi have served as food for man for ages. Morels, truffles, puff balls, the 
so-called "“Jew's-ear", "Shii-take", "neglected beef steak" and lichens are some 
of the forms used as food for man in different parts of the world. The Manna 
gent to the Israelites on their journey out of Egypt into the Holy Land is said 
to have been a lichen which grows in crust like fashion on limestone and other 
rocks in southwestern Asia and southeastern Europe. These lichens finally 
separate from the stones, roll up in small ball like masses which are drifted 
easily by the wind and may be carried long distances by storms. You can im- 
agine how grateful the hungry Israelites were to find these wind blown drifts 
of fungal and algal delicacy. Lichens also are dyed and used for ornamental 


purposes. 


Important industries depend on the use of yeasts, which are among the simpler 
forms of fungi. Bread making and the production of certain alcoholic beverages 
are important among these. Alcoholic fermentation produced by yeasts plays an 
important part in the making of bread. Wines, perry, beer, mead from honey, and 
kumiss, a Russian drink prepared from Mares milk, are prepared by fermentation 
with yeasts assisted by bacteria. Some of the hard liquors are prepared by 
distilling the yeast fermented beverages. 


The manufacture of certain kinds of cheese depends on fungi. The distinctive 
flavors of Camembert, Gammelost and Roquefort cheeses result from the fungi 
employed in the ripening processes. 


A few commercial dyes are obtained from fungi. Litmus is an example. Certain 
fungi are cultured and extracted to obtain valuable organic acids. Some fungi 
produce chemicals that are highly toxic to other fungi. Efforts are being made 
to take advantage of this fact to control destructive forms. 


Fungi Serve Nature and Industry 





One of the most valuable functions of fungi is to serve as what we might term 
scavengers of field and forest, destroying or reducing to elemental form the 
waste or dead plant products, such as fallen leaves, limbs, and trunks of fallen 
trees in the forest and the pliant by-products of the farm. When decomposed, the 
Chemical constituents are returned to the soil to again serve as food for grow- 
ing plants. Carbon dioxide is released to the air during the process of decay, 
where it again serves its normal and useful functions in the processes of life. 
Without this fungus action these waste plant products would pile up indefinitely, 
tying up the valuable plant food elements. We profit by the decay of these 
waste plant products in field and forest but find it necessary to use millions 
of pounds of disinfectants annually to treat our valuable wood products to 
prevent heavy loss due to decay caused by some of the same fungi. A fungus may 
prove either valuable or harmful depending on the products attacked. 
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All fungi are not pests - there are destructive and valuable kinds. Industries 
have been built around the control of parasitic and destructive fungi. Like- 
wise industries have been built around the cultivation and use of valuable 
kinds. Whether beneficial or harmful, all of them belong to the same sutdi- 
vision of the plant kingdom. We must learn to distinguish the good from the 
bad. Some of them may intrigue man into eating their deadly poisons, others 
cause diseases and death of his domestic animals, and of man himself, while 
many compete with man by destroying his food, clothing and shelter. Still, 
some of our choicest foods and drinks are the products of fungi. 
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NET SOIL NITROGEN LOSS TWENTY-THREE MILLION TONS 
EACH YEAR ACCORDING TO DEPARTMENT OF AGRICULTURE 





EDITOR'S NOTE:- Synthetic urea, shown to be a 
peculiarly valuable source of nitrogen, stands 
as protection against "nitrogen starvation" of 
important American crops. The fact that urea is 
available in inexhaustible domestic supply con- 
tributes greatly to the security of agriculture. 


Science shows that plant growth is absolutely dependent upon nitogen as well 
as upon other elements. Without available nitrogen in the soil, plant and 
animal life would cease to exist. 


In the 1938 Yearbook of Agriculture, "Soils and Men," it is estimated that 
farm soils in the United States each year lose nearly 23 million tons of 
nitrogen through harvested crops, grazing, erosion, and leaching. Only a 
little more than 16 million tons are given back to the soil in the form of 
fertilizers, manures, rainfall, irrigation waters, and legume crops. 


Soils of this country have from 2,000 to 16,000 pounds of nitrogen per acre 
down to a depth of 40 inches--in areas studied by Department scientists. It 

is estimated that the air above an acre of soil, however, contains from 145,000 
to 150,000 tons of free nitrogen, although it must follow what is known as the 
nitrogen cycle before becoming available to plants and animals. 


There are two ways by which free nitrogen of the air may be "fixed" in the 
soil, the Yearbook authors point out. One is natural and the other artificial. 
Lightning discharges unite nitrogen and oxygen to form oxides of nitrogen. 
These unite with moisture in the air to form nitrous and nitric acids which 
enter the soil with rain. By other natural processes bacteria free in the 

s0il and in the roots of leguminous plants also transform air-nitrogen into 
fixed-nitrogen. 


In artificial fixation, man does what lightning and soil bacteria do--he brings 
free nitrogen into combination with other elements. Man's success is shown by 
the fact that in 1900 two-thirds of the world's nitrogen supply was obtained 
from nitrate deposits in Chile. Thirty-four years later 74 percent of the sup- 
ply was obtained from the air and fixed in the form of chemical fertilizers. 






But because of the great net loss of soil nitrogen, the Yearbook advocates a 
wider and more effective use of legume crops, preservation and wider use of 
farm manure, the prevention of soil erosion, the growing of cover crops to 
prevent leaching, and the cheapening of nitrogen fertilizer to encourage its 
greater use. 
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EFFECT OF SEED TREATMENT AND DELAYED SOWING ON 
THE CONTROL OF BUNT IN INFESTED SOIL REPORTED 





EDITOR'S NOTE:- Those requiring complete data 
on the work discussed here should, of course, 
contact sources mentioned below. Tables, a 

review of literature, literature cited, etc., 
have been omitted, owing to space limitation. 


The excerpts below are from the American Society of Agronomy, Vol. 350, No. 10, 
October, 1938. The paper was contributed by the Division of Cereal Crops and 
Diseases, Bureau of Plant Industry, United States Department of Agriculture, 
and the Oregon Agricultural Experiment Station, Corvallis, Oregon. It was 
prepared by J. Foster Martin, Assistant Agronomist, Division of Cereal Crops 
and Diseases. Technical Paper 292. 


Considerable infestation by bunt spores (Tilletia tritici (Bjerk.) Wint. and 
T. levis Kuhn) sometimes occurs in the soils of the Columbia Basin region, al- 
though the introduction of resistant varieties of wheat and more efficient seed 


treatment methods have significantly reduced the hazard from bunt. Susceptible 
varieties frequently develop 1 to 10% or more of infected heads when sown in 
fields in which the soil is infested with bunt spores despite the use of clean 
and carefully disinfected seed, 


In dry years, there is not sufficient soil moisture to germinate all soil-borne 
bunt spores before the desirable time for fall sowing arrives, although occasion- 
ally the soil may be moist enough to sprout wheat. Bunt infection usually is 

low in wheat sown early when the soil temperature is high. Some farmers in 
districts of eastern Oregon where bunt infection is unusually heavy take advan- 
tage of this situation and sow wheat before fall rains begin, in spite of the 
hazard of thin stands that may result from the consequent deep sowing in a dry 
seedbed. If, by delaying sowing for 2 or 3 weeks after the advent of fall rains, 
soil infestation could be reduced sufficiently for bunt infection to be con- 
trolled by seed disinfection, the improvement in stands and better control of 
weeds as compared with early dry seeding should be of material benefit to 
farmers, With this in mind, experiments were begun at Pendleton, Ore., in 1931 
to determine (a) the relative efficiency of certain seed disinfectants in pre- 
venting infection from bunt in the soil, and (b) the length of time sowing must 
be delayed after the beginning of favorable moisture conditions in the fall to 
permit the germination and destruction of sufficient soil-borne bunt spores so 
that resulting infection will be at a minimum. Results of 4 years' experiments 
are reported here. 
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Materials and Methods 





Heavy soil infestation was obtained by scattering 50 grams of bunt spores 
(Tilletia tritici and T. levis) per 8-foot row in open furrows, and then mix- 
ing the spores with the surface 2 inches of soil. The first sowing was made 
immediately, after which the entire plant was thoroughly watered. An attempt 
was made to maintain the soil moisture at approximately 25%, but precipitation 
on several occasions increased the soil moisture to a point probably above the 
optimum for bunt infection. 


Soil temperature records were kept during the fall of 1954, and they agreed well 
with the air temperatures except that they did not fluctuate so much or drop so 
low. The air temperature records seem adequate for explaining certain of the 
fluctuations in infection data. 


All of the materials used for treatment were standard seed disinfectants with 
the exception of the ethyl mercury iodide. This substance as applied contained 
5% of the volatile compound ethyl mercury iodide. Unless otherwise stated, the 
seed was disinfected 24 hours before sowing. 


A single 8-foot row of each treatment was sown on each date and clean seed of 
the Hybrid 128 variety of wheat was used in all experiments. 


Relative Effectiveness Of Seed Disinfectants 





No seed treatment controlled bunt entirely except in two very late plantings in 
1954-35 when infection in the untreated rows was less then 5%. The best treat- 
ments greatly reduced the bunt in some of the sowings. The quantity of inoculum 
in the soil was extremely heavy and better control with fungicides might have 
been obtained under natural "smut-shower" conditions. No data on this point 
were obtained in these experiments, however. 


New Improved "Ceresan" was significantly superior to the other standard seed dis- 
infectants in controlling tunt in each of the 3 years they were tested. At the 
1/2-ounce rate of application usually recommended for New Improved "Ceresan", the 
reduction in bunt infection compared with the check in 1935-26 was 47.5%. 


Ethyl mercury iodide controlled bunt about as well as New Improved "Ceresan" when 
sowing was not delayed. It reduced the average infection by 47.7% in 1926, 

when applied at 1/2 ounce per bushel. This compound is more volatile than New 
Improved "Ceresan" however, and a distinct decline in effectiveness was noted 
when 10 days had elapsed between seed treatment and sowing. 


Results with copper carbonate and copper sulfate agree in general with those 
of other investigators. The average reduction in bunt-infection by copper 
Carbonate was 29.8, 31.5, 28.2, and 22.3 percent, respectively, for the 4 
years of the trial. Four ounces per bushel were applied in 1951-32 and 1935- 
54, tut only 3 ounces per bushel were used the last 2 years. A 2-ounce rate 
was not included in these tests, as other trials have shown that this is not 
sufficient to control bunt consistently in a susceptible winter wheat variety 
in eastern Oregon. 
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Copper sulfate was tested only in the year 1955-54, but it reduced infection 
34.4% compared with 31.5% for copper carbonate in the same year. 


Formaldehyde controlled bunt approximately as well as copper carbonate and 
copper sulfate in 1935-34, but these results were not substantiated in the 
next two seasons. Formaldehyde reduced the average infection by 34.2, 4.4, 
and 10.3%, respectively, in the 3 years. The reason for the better control 
in 1933-34 is not known, but it occurred in all three dates of sowing that 
year. Emergence was slow and temperatures were equally favorable for high 


infection in all cases. 


Rates of Application Varied 





New Improved "Ceresan" was applied at several rates. As stated above, bunt in- 
fection was reduced 47.5% by the 1/2-ounce rate. The infection was reduced 
52.5% when 1 ounce per bushel was used. On the average, the 2-ounce rate was 
superior to the lighter applications, but this rate sometimes is injurious to 
germination. When applied at 3 ounces per bushel in 1935-54 and 1954-55, it 
reduced infection 66.3 and 74.8%, respectively, calculated on the basis of in- 
fection in the untreated rows as 100%. Unless growing conditions are particu- 
larly favorable, however, this heavy rate of application causes a marked reduc- 
tion in the germination of wheat. There is some, though probably not signifi- 
cant, evidence that New Improved "Ceresan" applied to the seed became less effec- 
tive against soil-borne bunt spores when sowing was delayed unduly after treat- 
ment. At the l-ounce rate of application, the crop from seed treated 3 weeks 
before sowing contained 35.1% of bunted heads compared with 26,3% from seed 
sown 24 hours after treatment and at the 1/2-ounce rate there was 50.7 and 
27.2% of infection, respectively, from delayed and immediate sowing. 


Effect of Delayed Sowing on Bunt Infection 





In three of the four seasons bunt infection was low in both treated and un- 
treated wheat sown the day the soil was inoculated, although moisture and tem- 
perature were favorable for moderately high infection. Bunt infections were 
much higher in the second sowings made 7 to 10 days later. They continued to 
be high in the later sowings, with some fluctuation, until 50 to 50 days had 
elapsed after the soil was inoculated. In wheat sown after this period the 
bunt infection was low in both treated and untreated rows. 


Summary 


The results of 4 years' experiments on the control of bunt (Tilletia spp.) in 
wheat sown in artificially infested soil are presented. 


New Improved "Ceresan" was superior to the other standard seed disinfectants 
tested. When applied at 3 ounces per bushel it reduced infection 66.3 and 
74.8%, based on infection in the untreated checks as 100%. A 3-ounce rate 
Sometimes caused a marked reduction in stand. Bunt was reduced 47.5 and 52.3%, 
by 1/2-ounce and l-ounce rates of application, respectively. There was no con- 
Sistent loss in effectiveness when the seed was treated 3 weeks before sowing. 
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Ethyl mercury iodide was about equal to New Improved "Ceresan" when the grain 
was sown 24 hours after treating, but there was a distinct decline in effec- 
tiveness when 10 days elapsed between treating and sowing. 


Copper carbonate and copper sulfate were equally effective in controlling in- 
fection by spores in the soil. Copper carbonate reduced bunt in the crop 22.35 
to 31.5% in the 4 years. 


Results in one year indicated that under certain conditions formaldehyde may 
pe as effective as copper carbonate and copper sulfate, but in two other years 
formaldehyde reduced infection only 4.4 and 10.3%. 


Percentages of bunt were significantly lower when the wheat was sown the day 
the soil was inoculated and watered than when sown a week or 10 days later. 


Under the conditions of this experiment, between soil inoculation and sowing 

50 to 60 days usually were required before sufficient spores were destroyed 

to eliminate danger from heavy infection. Low temperatures, however, occa- 
sionally prevented heavy infection. Low percentages of infection were obtained 
in untreated checks sown 60 days or more after the soil was inoculated with 
bunt spores. The seasonal trend in bunt infection in treated and untreated 
wheat was very similar. 


"Ceresan" is a trade-mark registered in the 
U. S. Patent Office by Bayer-Semesan Company, 
Wilmington, Delaware. 
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INTERESTING AND VALUABLE BOOKLET ON SEED DISINFECTION 





"Seed Treatment -- Its Origin and Application" is the title of an informative 
treatise on methods for the control of plant diseases. It has been issued by 
the Bayer-Semesan Company, Wilmington, Delaware. 


The booklet was written in response to many requests from agricultural instruc- 
tors and farm groups for detailed information on seed disinfectants and their 
use. It is designed to assist those concerned with conducting seed treatment 
projects as a community service as well as for their own instruction and profit. 


There are discussions of some of the most pertinent topics in the field for 
which the booklet is intended. The subjects include (1) the importance of seed 
treatment and its origin, (2) descriptions of some of the more destructive seed- 
borne diseases, (3) directions for building treating machines, (4) general in- 
structions for treating seeds, (5) methods of conducting demonstrations and 
projects, (6) list of references and other available information. 


Emphasis is given the fact that: "Plant diseases cause an average loss of 
about $200 annually on each farm in the United States. Most of this loss can 
be prevented by checking the plant diseases responsible for it." Ways to 
minimize the damage are set forth. 


A chapter is devoted to the history of disease control methods. There is re- 
counted what is accepted as the discovery of the benefits of seed treatment. 
It reads: “About the year 1670 a sailing vessel loaded with wheat encountered 
a storm and ran aground near Bristol, England. Farmers living along the coast 
salvaged some of ths grain, found it was too saturated with sea water to use 
for flour, but planted it as seed." The fact that wheat grown from this seed 
showed less smut than did wheat from other seed suggested the treating of seed 
wheat with brine -- the first recorded attempt to control plant diseases. 


The part scientific research and experiment have had in developing materials 
and methods for seed disinfection are discussed. 


Single copies of the booklet are available on request. 














Agricultural News Letter (du Pont) 
Vol. 7, No. 3, March, 1939 





THE EXTENT OF CORROSION OF METAL FASTENINGS 
IN ZINC-CHLORIDE TREATED WOOD AFTER TEN YEARS 





EDITOR'S NOTE:- The excerpts given here 
are from a paper by Dr. H. R. Baechler, 
chemist, U. S. Forest Products Laboratory, 
Madison, Wis. The paper was read before 
the American Wood Preservers' Association 
at Washington, D. C. 


The increase in the use of treated lumber in artificially humidified buildings 
has brought into greater importance the question of the corrosion of iron nails 
in wood treated with zinc chloride. There has been some difference of opinion 
on the subject but, in general, it is believed that under ordinary conditions 
the corrosion does not present a serious problem. 


Tests were started at the Forest Products Laboratory in 1928 to obtain informa- 
tion on the corrosion of steel, brass, and galvanized iron fastenings in wood 
treated with zine chloride and exposed to: (a) a dry interior, (b) an interior 
of moderate humidity, (c) an extremely humid interior, (d) outdoor conditions. 
The tests are expected to extend over a period of 20 years, or until 1948. The 
data obtained during the first ten years, however, are considered of sufficient 
interest to be given as a progress report. 


Conclusions 





In the tenth year of the tests it appears that the corrosion of common wire 
nails in wood treated with zinc chloride and exposed to a moderately humid 
interior or to outside conditions such as prevail at Madison, Wis., is not 
appreciably greater than the corrosion occurring in untreated wood, provided 
the treated wood is seasoned before the nails are driven. Nails driven into 
wet treated wood and exposed to the foregoing conditions corrode rapidly dur- 
ing the drying period. It seems inadvisable to use wire nails in zine chloride 
treated wood that is exposed to very humid conditions. Corrosion of wire nails 
in wood treated with zinc chloride apparently is not modified greatly by paint- 
ing the wood or by adding sodium dichromate to the treating solution. The 
corrosion of brass and galvanized iron fastenings in wood treated with zinc 
chloride is slight except under the most severe conditions of exposure when 
some loss in strength may be expected. 





